Use of complementary and alternative medicine (CAM) in children with cancer is common and probably increasing. However data concerning use of CAM in siblings of children with an oncologic disease are missing so far. We conducted a population-based survey over a one-year period with 233 participants. Of the 209 respondents (90% response rate) 20% reported CAM use from the time on when the sibling was diagnosed to have cancer, compared to a prevalence rate of 48% before cancer diagnosis. The most prevalent therapies were homeopathy, anthroposophic medicine and Bach flowers. The main reasons for use were to strengthen the immune system and to achieve physical stabilization. Socio-demographic factors associated with CAM use were higher parental education and higher family income. A majority of CAM users would recommend them. 66% of the users informed a physician about CAM use. No side effects were reported. Conclusions: There is a significant decrease in CAM use in siblings of pediatric cancer patients after ascertainment of * Corresponding author.
Introduction

Background
An increasing and generally high prevalence of complementary and alternative medicine (CAM) use has been documented worldwide in children with cancer [1] - [38] . Nevertheless determination of CAM use in pediatric populations is impeded by differences in definitions of CAM, by diverging methodology of the different studies, differences in the sociocultural background of the participants and by small sample sizes of the investigated populations [1] [8] [29] [39] . To the best of our knowledge, there is to date no published study focusing on changes in CAM use in siblings of pediatric cancer patients before and after cancer was diagnosed. There is one publication from the childhood cancer survivor study comparing CAM use of adult survivors of childhood cancer to CAM use of a sibling control reporting similar user rates between both groups of about 40% [26] . In contrast to our trial, the cancer diagnosis of the reported survivors dated back between 15 -30 years.
Definition
CAM refers to a broad range of healing concepts, approaches and therapies that exist largely outside the institutions where conventional health care is taught and provided. It remains a considerable uncertainty about what exactly it is and which methods of treatment should be summarized under this term. The Cochrane Collaboration defines CAM as "a broad domain of healing resources that encompasses all health systems, modalities, practices and their accompanying theories and beliefs, other than those intrinsic to the politically dominant health system of a particular society or culture in a given historical period" [40] . CAM defined by the National Center of Complementary and Alternative Medicine (NCCAM) is "a group of diverse medical and health care systems, practices and products that are presently not considered to be part of conventional medicine" [40].
Prevalence Studies
While data concerning an increasing CAM use in adults with cancer is substantial [6] , the use of CAM by children with malignancies is less well studied, but also appears to have a considerable relevance [1] . Prevalence rates of CAM use among pediatric oncology patients vary from 6% to 91% [1] - [38] . CAM use in children with other chronic medical conditions varies from 1.8% to 84% [39] with the highest prevalence rates for neuropediatric patients [32] [39] . Prevalence rates for healthy children in Germany were reported to be about 53% [32] .
Methodological Limitations of Published Studies
Most studies are neither population based nor representative focusing on pediatric populations with specific diseases. Data about the CAM use of siblings of pediatric cancer patients in the context of a currently diagnosed malignancy are lacking.
Aims
We wanted to assess the prevalence and types of CAM therapies used as well as reasons for and against CAM utilisation in siblings of pediatric cancer patients. Moreover we were interested in socio-demographic factors, costs, perceived usefulness of the applied CAM, side effects and the issue whether CAM use was discussed with a physician.
Methods
The survey was done in accordance with the local institutional review board, and the declaration of Helsinki. We conducted a questionnaire-based survey to examine the use of CAM in siblings of pediatric cancer patients in Germany. The survey was done from March 2004 to March 2005 at the rehabilitation clinic Katharinenhöhe, Germany. This specialized hospital in southern Germany covers about 40% of all children and adolescents with oncological diseases in Germany leading to a representative sample of German pediatric cancer patients and their siblings. The questionnaire used was based on the questionnaire used by our study group for different population-based surveys on pediatric cancer patients, healthy children and children with chronic medical conditions (with an extended part concerning socio-demographic data) [13] [14] [20] [21] [39] . It consisted of 50 items evaluating the following factors: Prevalence for CAM use before and after the sibling was diagnosed to have cancer, reasons for/against use, expectations towards CAM, financial expenditure including percentage of covering by insurance, source of recommendation, percentage of parents informing their physician about CAM utilization, applied CAM (a list of 69 CAM was provided together with the possibility of adding further CAM), observed adverse effects, perception of helpfulness, percentage of recommendation of CAM, socio-demographic aspects of users and non-users. The only exclusion criterion was insufficient knowledge of the German language. All participants received a questionnaire when admitted to the rehabilitation clinic Katharinenhöhe and were asked to drop them duly completed at the end of their stay in one of the sealed boxes positioned at the porter to assure anonymity. (The allotted questionnaires were then compared to the ones distributed to calculate the rate of return). Data were entered into an Access database (Microsoft). Statistical analysis was performed using the Statistical Package for Social Sciences (SPSS 19.0. SPSS Inc., Chicago, IL). Data are presented as mean (+/− SD). Means and standard deviations were calculated for continuous variables. For statistical comparison of continuous parameters, Student's t-test was employed. We used the Pearson chi-square test to compare differences between various groups regarding the use of CAM. A p-value < 0.05 was considered significant.
Results
We received 209 analyzable out of 233 allotted questionnaires resulting in a return rate of 90%. The study population consisted of 52% male, with a mean age of 11.2 years (range 0.3 -22.3 years). Table 1 outlines the prevalence of CAM use before and after cancer diagnosis in the sibling. The 167 CAM non-user were asked to give reasons for their decision not to use CAM. Reasons are detailed in Table 2 .
Additional costs and perceived ineffectiveness of CAM were rarely stated (under 5%). The 42 users were asked for their reasons concerning CAM use. Table 3 details the reasons for CAM use of 42 users.
Expectations towards CAM
Expectations of users towards CAM were high with 88% of the sibling's guardians being confident or even ab- Table 2 . Reasons of non-users for non-appliance (multiple entries possible).
Reason siblings lacking information about CAM 37% disadvice of the attending physician 31%
fear of adverse effects 21% additional stress for the child 16% other reasons (not specified) 16% solutely sure that CAM has beneficial effects.
Financial Expenditure of CAM Use
In most cases (82%) less than 500€ was spent for CAM. In 7% more than 2000€ was spent for CAM. 24% of all parents asked their health insurance company for coverage which was granted (full or partially) in 61% of the requests.
Sources of Recommendation
Parents received information about CAM mostly from their social environment (Table 4) 
How Many Users Discussed Their CAM Use with a Physician?
The majority of all users (66%) informed a physician about the CAM use of their child. How were the reactions of the physicians towards the communicated CAM use? The majority of general practitioners (GP) 78% and pediatricians 84% was affirmative concerning CAM use. In 38% CAM was prescribed by a GP or a pediatrician in private practice. Heilpraktiker prescribed 16% of CAM and 29% used self-medication.
Applied CAM
Homeopathy was the most often used CAM followed by anthroposophic medicine and Bach Flowers. Ranking of the different therapies related to the different groups are detailed in Table 5 .
Adverse Effects
Adverse effects of CAM use were not reported.
Recommendation of CAM
Parents were asked if they would recommend CAM use to other persons being in a comparable situation. The overwhelming majority (96%) of CAM users would recommend certain CAM.
Financial and Sociodemographic Aspects
There was no significant difference in CAM use according to age, gender or religion.
Families with a low to medium income (up to 3000€ monthly) used CAM significantly lesser than families with a higher income (P = 0.023). The same significance could be found concerning the educational level. The CAM use rate was significantly higher, if at least one parent had a tertiary education (P = 0.012).
Discussion
The use of CAM within various diseases in children is of increasing interest within the last years. It is best studied for pediatric cancer patients with a reasonable number of published studies within the last two decades [1] - [38] . Most published studies were single-center studies with small numbers of participants focusing only on the affected patient. To the best of our knowledge our study is the first population-based study comparing CAM use in siblings of children with cancer before and after cancer was diagnosed. Another strength of our study is a questionnaire return rate of 90%. In our trial we used the same questionnaire as in the population-based prevalence study published by our working group focusing on pediatric cancer patients, healthy children and children with chronic medical conditions in Germany [39] .
Prevalence
Our results with a CAM use prevalence rate of 48% before cancer diagnosis is comparable to a rate we found in our population-based German survey in healthy children (53%) [39] . It is also comparable to the recently published prevalence rate (36%) reported in general pediatrics [32] . Mertens et al. reported about a 41% user rate in siblings of long-term childhood cancer survivors [26] . Interestingly CAM use rates decreased significantly after cancer diagnosis. We found that in a lesser extent also in children with cancer (45% before down to 29% after cancer diagnosis), whereas the CAM user rates in adolescents with a malignancy slightly increased (from 33% to 36%) [14] .
Used CAM
Although a sample of 69 different CAM was given with an additional opportunity to add further therapies 68% of all used CAM were reflected by 10 different CAM. Homeopathy was the most often used CAM with 38%, although no replicated large-scale trials with a rigorous design for any clinical disorder in children do exist [41] . Other popular CAM in our survey were anthroposophic medicine and Bach flowers. . This reflects considerable socio-cultural differences between the investigated populations.
Reasons for Use/Non-Use
The main reasons for use were the intention to strengthen the immune system and to achieve physical and mental stabilization. These reasons are in line with other publications [8] [23] [39] . Reasons for declining CAM use were mainly a lack of information about CAM, disadvice of the attending physician and fear of adverse effects. Interestingly many parents used the "further comments" section. Reasons like "not necessary, child not sick" were among the most common remarks. We feel that siblings might fall out of the focus of parents to at least near-to intermediate term in the context of a newly diagnosed malignancy of an underage family member. This is even more evident when you compare our data to the publication of Mertens et al. [26] reporting an equivalent CAM use of long-term childhood cancer survivors and their siblings 15 to 30 years after cancer diagnosis. 
Socio-Demographic Factors
Costs
Financial expenditure in most cases was low to moderate (<500 € in total). This corresponds to a low rate of non-users stating additional costs as a reason for not using CAM. In only 7% of all CAM users more than 2000 € in total was spent for CAM, which is low compared to their affected siblings (16% > 2000 €) [14] .
Disclosure
The majority of all users (66%) spoke to a physician about CAM use. This is in contrast to the most published studies were the vast majority of the users did not inform their physician [ . This might reflect a change in the attitude of conventional health professionals towards CAM at least in Germany. We know from other studies that many physicians feel that they know to little about CAM to provide substantial advice often resulting in disapproval of CAM use in their patients [8] [42].
Perceptions and Efficacy
A total of 88% were confident that CAM had beneficial effects. This was also reflected by a very high rate of recommendations to other persons in a comparable situation. [39] and might reflect the feeling of being empowered to take personal control of the child's condition. CAM is often perceived as natural, individualized, non-invasive and holistic; attributes rarely mentioned in context of conventional medicine [15] . In this regard it is particular dangerous that the vast majority perceives CAM as harmless. Most CAM users (77%) are confident that interactions between CAM and conventional therapies are excluded [15] . Moreover many people (75%) believe that CAM are tested concerning quality and adverse effects and are therefore safe [15] .
Safety
We explicitly asked for possible adverse effects of CAM and further asked to specify them using a free-text field. In this study no single adverse event was reported.
Limitations of This Study
CAM use differs considerably depending on the socio-cultural context. Therefore studies on CAM will always be difficult to compare. Moreover the definitions of CAM are not standardized impeding comparisons between studies even more. For example it is controversial whether prayer and spiritual healing are CAM or not. We chose to offer a wide variety of CAM to make sure that we did not underestimate CAM use. The anonymous design of the study was another important factor to ensure compliance and reliable answers.
Conclusion
In summary, the CAM user rate among siblings of children with cancer in Germany is quite low compared to other pediatric subgroups (general paediatrics, healthy children, children with chronic medical conditions, children with cancer). This is demonstrated by a marked decline of CAM use after confirmed cancer diagnosis. The drop in the prevalence rates seems to represent an increase of parental attention towards the seriously ill child possibly drawing the attention away from the sibling. Nevertheless CAM use in children is common and therefore safety and efficacy of CAM especially of CAM with high prevalence rates should be studied in rigorous basic and clinical research.
